
SEQUENCE LISTING 



1 



10> BIOHESION, INC. 

WOODBURY, Richard 
deVOS , Theo 
IRANI , Meher 

<120> RECOMBINANT FUSION PROTEINS WITH HIGH AFFINITY BINDING TO GOLD 
AND APPLICATIONS THEREOF 

<130> BIO1100 

<140> US 10/671,995 
<141> 2003-09-26 

<160> 30 

<170> Patentln version 3.3 

<210> 1 

<211> 5454 

<212> DNA 

<213> Escherichia coli 



<220> 

<221> CDS 

<222> (115) . . (885) 

<400> 1 

ctcgagaaat cataaaaaat ttatttgctt tgtgagcgga taacaattat aatagattca 60 
attgtgagcg gataacaatt tcacacagaa ttcattaaag aggagaaatt aact atg 117 



Met 
1 



aga gga teg cat cac cat cac cat cac gga tec ggt tct ggt gcg caa 
Arg Gly Ser His His His His His His Gly Ser Gly Ser Gly Ala Gin 
5 10 15 



165 



cac gat gaa gcc gta gac aac aaa ttc aac aaa gaa caa caa aac gcg 
His Asp Glu Ala Val Asp Asn Lys Phe Asn Lys Glu Gin Gin Asn Ala 
20 25 30 



213 



ttc tat gag ate tta cat tta cct aac tta aac gaa gaa caa cga aac 
Phe Tyr Glu lie Leu His Leu Pro Asn Leu Asn Glu Glu Gin Arg Asn 
35 40 45 



261 



gcc ttc ate caa agt tta aaa gat gac cca age caa age get aac ctt 
Ala Phe lie Gin Ser Leu Lys Asp Asp Pro Ser Gin Ser Ala Asn Leu 
50 55 60 65 



309 



tta gca gaa get aaa aag eta aat gat get cag gcg ccg aaa gta gac 
Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala Gin Ala Pro Lys Val Asp 
70 75 80 



357 



aac aaa ttc aac aaa gaa caa caa aac gcg ttc tat gag ate tta cat 
Asn Lys Phe Asn Lys Glu Gin Gin Asn Ala Phe Tyr Glu lie Leu His 
85 90 95 



405 



tta cct aac tta aac gaa gaa caa cga aac gcc ttc ate caa agt tta 



453 



Leu Pro Asn Leu Asn Glu Glu Gin Arg Asn Ala Phe lie Gin Ser Leu 
100 105 110 



aaa gat gac cca age caa age get aac ctt tta gca gaa get aaa aag 
Lys Asp Asp Pro Ser Gin Ser Ala Asn Leu Leu Ala Glu Ala Lys Lys 
115 120 125 

eta aat gat get cag gcg ccg aaa gta gac gcg aat teg age tct ggt 
Leu Asn Asp Ala Gin Ala Pro Lys Val Asp Ala Asn Ser Ser Ser Gly 
130 135 140 145 

agt ggc aat ggt cat atg cat gga aaa act cag gca acc age ggg act 
Ser Gly Asn Gly His Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr 
150 155 160 

ate cag age atg cat gga aaa act cag gca acc age ggg act ate cag 
lie Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin 
165 170 175 

age atg cat gga aaa act cag gca acc age ggg act ate cag age atg 
Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met 
180 185 190 

cat gga aaa act cag gca acc age ggg act ate cag age atg cat gga 
His Gly Lys Thr Gin Ala Thr Ser Gly Thr He Gin Ser Met His Gly 
195 200 205 

aaa act cag gca acc age ggg act ate cag age atg cat gga aaa act 
Lys Thr Gin Ala Thr Ser Gly Thr He Gin Ser Met His Gly Lys Thr 
210 215 220 225 

cag gca acc age ggg act ate cag age atg cat gga aaa att cag gca 
Gin Ala Thr Ser Gly Thr He Gin Ser Met His Gly Lys lie Gin Ala 
230 235 240 



acc age ggg act ate cag age atg cat get ctg tec etc gag ggt ccg 
Thr Ser Gly Thr lie Gin Ser Met His Ala Leu Ser Leu Glu Gly Pro 
245 250 255 



taataagctt 


aattagctga 


gcttggactc 


ctgttgatag 


atccagtaat 


gacctcagaa 


ctccatctgg 


atttgttcag 


aacgeteggt 


tgccgccggg 


cgttttttat 


tggtgagaat 


ccaagctagc 


ttggcgagat 


tttcaggagc 


taaggaagct 


aaaatggaga 


aaaaaatcac 


tggatatacc 


acegttgata 


tatcccaatg 


geategtaaa 


gaacattttg 


aggcatttca 


gtcagttgct 


caatgtacct 


ataaccagac 


cgttcagctg 


gatattaegg 


cctttttaaa 


gaeegtaaag 


aaaaataagc 


acaagtttta 


tccggccttt 


attcacattc 


ttgcccgcct 


gatgaatget 


catceggaat 


ttcgtatggc 


aatgaaagac 


ggtgagctgg 


tgatatggga 


tagtgttcac 


ccttgttaca 


ccgttttcca 


tgagcaaact 


gaaacgtttt 


catcgctctg 


gagtgaatac 


cacgacgatt 


teeggcagtt 


tctacacata 


tattegcaag 


atgtggcgtg 


ttacggtgaa 


aacctggcct 


atttccctaa 


agggtttatt 


gagaatatgt 


ttttegtetc 


agccaatccc 


tgggtgagtt 


tcaccagttt 


tgatttaaac 


gtggccaata 


tggacaactt 



3 



cttcgccccc 


gttttcacca 


tgggcaaata 


ttatacgcaa 


ggcgacaagg 


tgctgatgcc 


1605 


gctggcgatt 


caggttcatc 


atgccgtttg 


tgatggcttc 


catgtcggca 


gaatgcttaa 


1665 


tgaattacaa 


cagtactgcg 


atgagtggca 


gggcggggcg 


taattttttt 


aaggcagtta 


1725 


ttggtgccct 


taaacgcctg 


gggtaatgac 


tctctagctt 


gaggcatcaa 


ataaaacgaa 


1785 


aggctcagtc 


gaaagactgg 


gcctttcgtt 


ttatctgttg 


tttgtcggtg 


aacgctctcc 


1845 


tgagtaggac 


aaatccgccc 


tctagattac 


gtgcagtcga 


tgataagctg 


tcaaacatga 


1905 


gaattgtgcc 


taatgagtga 


gctaacttac 


attaattgcg 


ttgcgctcac 


tgcccgcttt 


1965 


ccagtcggga 


aacctgtcgt 


gccagctgca 


ttaatgaatc 


ggccaacgcg 


cggggagagg 


2025 


cggtttgcgt 


attgggcgcc 


agggtggttt 


ttcttttcac 


cagtgagacg 


ggcaacagct 


2085 


gattgccctt 


caccgcctgg 


ccctgagaga 


gttgcagcaa 


gcggtccacg 


ctggtttgcc 


2145 


ccagcaggcg 


aaaatcctgt 


ttgatggtgg 


ttaacggcgg 


gatataacat 


gagctgtctt 


2205 


cggtatcgtc 


gtatcccact 


accgagatat 


ccgcaccaac 


gcgcagcccg 


gactcggtaa 


2265 


tggcgcgcat 


tgcgcccagc 


gccatctgat 


cgttggcaac 


cagcatcgca 


gtgggaacga 


2325 


tgccctcatt 


cagcatttgc 


atggtttgtt 


gaaaaccgga 


catggcactc 


cagtcgcctt 


2385 


cccgttccgc 


tatcggctga 


atttgattgc 


gagtgagata 


tttatgccag 


ccagccagac 


2445 


gcagacgcgc 


cgagacagaa 


cttaatgggc 


ccgctaacag 


cgcgatttgc 


tggtgaccca 


2505 


atgcgaccag 


atgctccacg 


cccagtcgcg 


taccgtcttc 


atgggagaaa 


ataatactgt 


2565 


tgatgggtgt 


ctggtcagag 


acatcaagaa 


ataacgccgg 


aacattagtg 


caggcagctt 


2625 


ccacagcaat 


ggcatcctgg 


tcatccagcg 


gatagttaat 


gatcagccca 


ctgacgcgtt 


2685 


gcgcgagaag 


attgtgcacc 


gccgctttac 


aggcttcgac 


gccgcttcgt 


tctaccatcg 


2745 


acaccaccac 


gctggcaccc 


agttgatcgg 


cgcgagattt 


aatcgccgcg 


acaatttgcg 


2805 


acggcgcgtg 


cagggccaga 


ctggaggtgg 


caacgccaat 


cagcaacgac 


tgtttgcccg 


2865 


ccagttgttg 


tgccacgcgg 


ttgggaatgt 


aattcagctc 


cgccatcgcc 


gcttccactt 


2925 


tttcccgcgt 


tttcgcagaa 


acgtggctgg 


cctggttcac 


cacgcgggaa 


acggtctgat 


2985 


aagagacacc 


ggcatactct 


gcgacatcgt 


ataacgttac 


tggtttcaca 


ttcaccaccc 


3045 


tgaattgact 


ctcttccggg 


cgctatcatg 


ccataccgcg 


aaaggttttg 


caccattcga 


3105 


tggtgtcgga 


atttcgggca 


gcgttgggtc 


ctggccacgg 


gtgcgcatga 


tctagagctg 


3165 


cctcgcgcgt 


ttcggtgatg 


acggtgaaaa 


cctctgacac 


atgcagctcc 


cggagacggt 


3225 


cacagcttgt 


ctgtaagcgg 


atgccgggag 


cagacaagcc 


cgtcagggcg 


cgtcagcggg 


3285 


tgttggcggg 


tgtcggggcg 


cagccatgac 


ccagtcacgt 


agcgatagcg 


gagtgtatac 


3345 


tggcttaact 


atgcggcatc 


agagcagatt 


gtactgagag 


tgcaccatat 


gcggtgtgaa 


3405 



4 



ataccgcaca 


cratQccrtaacr 


gagaaaatac 


cgcatcaggc 


gctcttccgc 


ttcctcgctc 


3465 


ar tcrac t cere 


tcrccrctccrcrt 


C cr 1 1 C crcr c t cr 


ccrQccraaccrcr 


tatcagctca 


etcaaaggeg 


3525 




hah rracacra 

k_- a l V— - a v» • a y a 


at cacrcrcrcrat 


aacgeaggaa 


agaacatgtg 


agcaaaaggc 


3585 


L.ay L.t*wd«y y 


pp a cr era a c c cr 

%»» a y y a a v» y 


taaaaacrcrcG 


crccrt t crc t crcr 


cgtt tttcca 


taggctccgc 


3645 


\ — . ^ v^. ^ l> y a ^ y 


aacatcacaa 


aaat egaege 


tcaagtcaga 


crcrtcrcrccraaa 


cccgacagga 


3705 


ctataaaaat 


a c c a or cr c cr 1 1 


tccccctgga 


agctccctcg 


tgcgctctcc 


tgttccgacc 


3765 


ctcrcccrctta 


ccggatacc t 


gtccgccttt 


ctcccttcgg 


era acr cert crcr c 


gctttctcat 


3825 


acrfhcaccrct 
»y l l v_. a l- y l i— 


crhacrcrtat c t 


cagt t eggtg 


taggtegtte 


gctccaagct 


qqqctqtqtq 


3885 


LaLyaaLLLL 


p» p> py +- f raprpp 
l w y l* ay v> v-« 


ccracccrcfccrc 


gec t tat ccg 


gtaactatcg 


tcttgagtcc 


3945 


ra r* 1 p*PTTfTt ^ 3 
cictLLLyy u.aa 


cra r*a rcractt 

y a. u c*. w y a ^ l 


atccrccactcr 


gcagcagcca 


ctggtaacag 


gattagcaga 


4005 


y ay y uctuy 


h a cr err* crcr fere 


tacacracrttc 


t tcraacrtcTQt 


ggectaacta 


cggctacact 


4065 


arraarrrra parr 
ay aayy aLay 


t ah 1 1 crcr t a t 

L> a l l l y y t» a l-. 


c t crc cr c t c t cr 


c tgaagccag 


ttaccttegg 


aaaaagagtt 


4125 


yy uci^LwLui> 


era t~ eccrcrcaa 


acaaaccacc 


cr c t crcr t acre cr 


gtggtttttt 


tgtttgcaag 


4185 


r^fTPS era i~ 1~ a 
L« ay v_» a y a i— l. a 


cere crc acr aaa 


aaaaggat c t 


caagaagatc 


ctttgatctt 


ttctacqqqq 


4245 


ll L- y a Ly l l. l 


CA VA L-» vA (A w tA 


aaac t cacgt 


taagggat t t 


tcrcrt cater acr 


attatcaaaa 


4305 


a y y a l- v— \— ulo. 


cctaaatcct 


tttaaattaa 


aaatgaagtt 


ttaaatcaat 


ctaaagtata 


4365 


Latyay i— a a a 


cl - tcrcrt c tcra 


cagt taccaa 


tgcttaat ca 


gtgaggcacc 


tatctcagcg 


4425 


a t~r" , t"rrhr , tat 


thcattcatc 

L- ^— y l. ' — • a i— w 


catacrt tcrcc 


tgactccccg 


tcgtgtagat 


aactacgata 


4485 




tarratctoa 


ccccaotcrct 


gcaatgatac 


cgcgagaccc 


acgctcaccg 


4545 


ULtLLCiyCIO L» 


t"atcacrraat 

L a l v_ a y v-- a a i— 


aaaccagcca 


crc ccr era acr crcr 


ccgagcgcag 


aagtggtcct 


4605 


<T 3 3 P 1 1~ t~ t~ ^ t 
y LuuL L, L LuL 


rrarrtrcat 

v_ v_- y \»» ^ a t» 


ccacrt c tat t 


aattgttgcc 


acrcraacrctaQ 


agtaagtagt 


4665 


LLy LL>cty t— i_a 


at*acrt"t~t"a'ccr 
a i_ a y l- l- i— y \— y 


caaccrttcrtt 


gecattgeta 


caaacatccrt 


qqtqtcacqc 


4725 


+- /"-« /-r 4- pi /™t f - f~ j~ pr 

LLy LLy Luiy 


y i— a ^yyLt l. l 


at t cacrct cc 


ggttcccaac 


cratcaaQQcer 


agt tacatga 


4785 


LLLLLLaLy L, 


1~crt~crr , aapaa 

Ly y v»aaaaa 


a cr c a a 1 1 a cr c 


t ccttccrcrtc 


ctccgatcgt 


tgtcagaagt 


4845 


day LLyytty 


my l y i— L>a l» v» 


act ca tcrcrt t 


atggcagcac 


tgeataatte 


tcttactgtc 


4905 


aUy LLAULLy 


i~3aciat"crr , t"t~ 

\tr a y a l y v»« l l 


1 1 ct crtoact 


ggtgagtac t 


caaccaagtc 


attctgagaa 


4965 


tagtgtatgc 


ggegaccgag 


ttgctcttgc 


ccggcgtcaa 


tacgggataa 


taccgcgcca 


5025 


catagcagaa 


ctttaaaagt 


gctcatcatt 


ggaaaacgtt 


etteggggeg 


aaaactctca 


5085 


aggatcttac 


cgctgttgag 


atccagttcg 


atgtaaccca 


ctcgtgcacc 


caactgatct 


5145 


tcagcatctt 


ttactttcac 


cagegtttet 


gggtgagcaa 


aaacaggaag 


geaaaatgee 


5205 



5 



gcaaaaaagg 


gaataagggc 


gacacggaaa 


tgttgaatac 


tcatactctt 


cctttttcaa 


5265 


tattattgaa 


gcatttatca 


gggttattgt 


ctcatgagcg 


gatacatatt 


tgaatgtatt 


5325 


tagaaaaata 


aacaaatagg 


ggttccgcgc 


acatttcccc 


gaaaagtgcc 


acctgacgtc 


5385 


taagaaacca 


ttattatcat 


gacattaacc 


tataaaaata 


ggcgtatcac 


gaggcccttt 


5445 


cgtcttcac 












5454 



<210> 2 
<211> 257 
<212> PRT 

<213> Escherichia coli 
<400> 2 

Met Arg Gly Ser His His His His His His Gly Ser Gly Ser Gly Ala 
15 10 15 



Gin His Asp Glu Ala Val Asp Asn Lys Phe Asn Lys Glu Gin Gin Asn 
20 25 30 



Ala Phe Tyr Glu lie Leu His Leu Pro Asn Leu Asn Glu Glu Gin Arg 
35 40 45 



Asn Ala Phe lie Gin Ser Leu Lys Asp Asp Pro Ser Gin Ser Ala Asn 
50 55 60 



Leu Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala Gin Ala Pro Lys Val 
65 70 75 80 



Asp Asn Lys Phe Asn Lys Glu Gin Gin Asn Ala Phe Tyr Glu lie Leu 
85 90 95 



His Leu Pro Asn Leu Asn Glu Glu Gin Arg Asn Ala Phe lie Gin Ser 
100 105 110 



Leu Lys Asp Asp Pro Ser Gin Ser Ala Asn Leu Leu Ala Glu Ala Lys 
115 120 125 



Lys Leu Asn Asp Ala Gin Ala Pro Lys Val Asp Ala Asn Ser Ser Ser 
130 135 140 



Gly Ser Gly Asn Gly His Met His Gly Lys Thr Gin Ala Thr Ser Gly 
145 150 155 160 



Thr lie Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie 
165 170 175 



6 



Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser 
180 185 190 



Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His 
195 200 205 



Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys 
210 215 220 



Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys lie Gin 
225 230 235 240 



Ala Thr Ser Gly Thr lie Gin Ser Met His Ala Leu Ser Leu Glu Gly 
245 250 255 



Pro 



<210> 3 

<211> 5448 

<212> DNA 

<213> Escherichia coli 



<220> 

<221> CDS 

<222> (115) . . (879) 

<400> 3 

ctcgagaaat cataaaaaat ttatttgctt tgtgagcgga taacaattat aatagattca 



60 



attgtgagcg gataacaatt tcacacagaa ttcattaaag aggagaaatt aact atg 117 

Met 
1 

aga gga teg cat cac cat cac cat cac gga tec ggt tct ggt ggc cat 165 
Arg Gly Ser His His His His His His Gly Ser Gly Ser Gly Gly His 
5 10 15 

atg get gaa get ggt ate acc ggc ace tgg tac aac cag ctg gga tec 213 
Met Ala Glu Ala Gly He Thr Gly Thr Trp Tyr Asn Gin Leu Gly Ser 
20 25 30 

acc ttc ate gtt acc get ggt get gac ggt get ctg acc ggt acc tac 261 
Thr Phe He Val Thr Ala Gly Ala Asp Gly Ala Leu Thr Gly Thr Tyr 
35 40 45 

gaa tec get gtt ggt aac get gaa tct aga tac gtt ctg acc ggt cgt 309 
Glu Ser Ala Val Gly Asn Ala Glu Ser Arg Tyr Val Leu Thr Gly Arg 
50 55 60 65 

tac gac tec get ccg get acc gac ggt tec gga acc get ctg ggt tgg 3 57 

Tyr Asp Ser Ala Pro Ala Thr Asp Gly Ser Gly Thr Ala Leu Gly Trp 
70 75 80 



7 



acc gtt get tgg aaa aac aac tac cgt aac get cac tec get ace ace 
Thr Val Ala Trp Lys Asn Asn Tyr Arg Asn Ala His Ser Ala Thr Thr 
85 90 95 



405 



tgg tct ggc cag tac gtt ggt ggt get gaa get cgt ate aac acc cag 453 
Trp Ser Gly Gin Tyr Val Gly Gly Ala Glu Ala Arg lie Asn Thr Gin 
100 105 110 

tgg ttg ttg acc tec ggc acc acc gaa get aac gcg tgg aaa tec acc 501 
Trp Leu Leu Thr Ser Gly Thr Thr Glu Ala Asn Ala Trp Lys Ser Thr 
115 120 125 

ctg gtt ggt cac gac acc ttc acc aaa gtt teg age tct ggt agt ggc 549 
Leu Val Gly His Asp Thr Phe Thr Lys Val Ser Ser Ser Gly Ser Gly 
130 135 140 145 

aat ggt cat atg cat gga aaa act cag gca acc age ggg act ate cag 597 
Asn Gly His Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin 
150 155 160 

age atg cat gga aaa act cag gca acc age ggg act ate cag age atg 645 
Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met 
165 170 175 

cat gga aaa act cag gca acc age ggg act ate cag age atg cat gga 693 
His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly 
180 185 190 



aaa act cag gca acc age ggg act ate cag age atg cat gga aaa act 
Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys Thr 
195 - 200 205 

cag gca acc age ggg act ate cag age atg cat gga aaa act cag gca 
Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys Thr Gin Ala 
210 215 220 225 

acc age ggg act ate cag age atg cat gga aaa att cag gca acc age 
Thr Ser Gly Thr lie Gin Ser Met His Gly Lys lie Gin Ala Thr Ser 
230 235 240 



741 



789 



837 



ggg act ate cag age atg cat get ctg tec etc gag ggt ccg 879 
Gly Thr lie Gin Ser Met His Ala Leu Ser Leu Glu Gly Pro 
245 250 255 

taataagctt aattagctga gcttggactc ctgttgatag atccagtaat gacctcagaa 93 9 

ctccatctgg atttgttcag aacgeteggt tgccgccggg cgttttttat tggtgagaat 999 

ccaagctagc ttggcgagat tttcaggagc taaggaagct aaaatggaga aaaaaatcac 1059 

tggatatacc acegttgata tatcccaatg geategtaaa gaacattttg aggcatttca 1119 

gtcagttgct caatgtacct ataaccagac cgttcagctg gatattaegg cctttttaaa 1179 

gaeegtaaag aaaaataagc acaagtttta tccggccttt attcacattc ttgcccgcct 1239 

gatgaatget catceggaat ttcgtatggc aatgaaagac ggtgagctgg tgatatggga 12 99 

tagtgttcac ccttgttaca ccgttttcca tgagcaaact gaaacgtttt catcgctctg 1359 



8 



gagtgaatac 


cacgacgatt 


tccggcagtt 


tctacacata 


tattcgcaag 


atgtggcgtg 


1419 


ttacggtgaa 


aacctggcct 


atttccctaa 


agggtttatt 


gagaatatgt 


ttttcgtctc 


1479 


agccaatccc 


tgggtgagtt 


tcaccagttt 


tgatttaaac 


gtggccaata 


tggacaactt 


1539 


cttcgccccc 


gttttcacca 


tgggcaaata 


ttatacgcaa 


ggcgacaagg 


tgctgatgcc 


1599 


gctggcgatt 


caggttcatc 


atgccgtttg 


tgatggcttc 


catgtcggca 


gaatgcttaa 


1659 


tgaattacaa 


cagtactgcg 


atgagtggca 


gggcggggcg 


taattttttt 


aaggcagtta 


1719 


ttggtgccct 


taaacgcctg 


gggtaatgac 


tctctagctt 


gaggcatcaa 


ataaaacgaa 


1779 


aggctcagtc 


gaaagactgg 


gcctttcgtt 


ttatctgttg 


tttgtcggtg 


aacgctctcc 


1839 


tgagtaggac 


aaatccgccc 


tctagattac 


gtgcagtcga 


tgataagctg 


tcaaacatga 


1899 


gaattgtgcc 


taatgagtga 


gctaacttac 


attaattgcg 


ttgcgctcac 


tgcccgcttt 


1959 


ccagtcggga 


aacctgtcgt 


gccagctgca 


ttaatgaatc 


ggccaacgcg 


cggggagagg 


2019 


cggtttgcgt 


attgggcgcc 


agggtggttt 


ttcttttcac 


cagtgagacg 


ggcaacagct 


2079 


gattgccctt 


caccgcctgg 


ccctgagaga 


gttgcagcaa 


gcggtccacg 


ctggtttgcc 


2139 


ccagcaggcg 


aaaatcctgt 


ttgatggtgg 


ttaacggcgg 


gatataacat 


gagctgtctt 


2199 


cggtatcgtc 


gtatcccact 


accgagatat 


ccgcaccaac 


gcgcagcccg 


gactcggtaa 


2259 


tggcgcgcat 


tgcgcccagc 


gccatctgat 


cgttggcaac 


cagcatcgca 


gtgggaacga 


2319 


tgccctcatt 


cagcatttgc 


atggtttgtt 


gaaaaccgga 


catggcactc 


cagtcgcctt 


2379 


cccgttccgc 


tatcggctga 


atttgattgc 


gagtgagata 


tttatgccag 


ccagccagac 


2439 


gcagacgcgc 


cgagacagaa 


cttaatgggc 


ccgctaacag 


cgcgatttgc 


tggtgaccca 


2499 


atgcgaccag 


atgctccacg 


cccagtcgcg 


taccgtcttc 


atgggagaaa 


ataatactgt 


2559 


tgatgggtgt 


ctggtcagag 


acatcaagaa 


ataacgccgg 


aacattagtg 


caggcagctt 


2619 


ccacagcaat 


ggcatcctgg 


tcatccagcg 


gatagttaat 


gatcagccca 


ctgacgcgtt 


2679 


gcgcgagaag 


attgtgcacc 


gccgctttac 


aggcttcgac 


gccgcttcgt 


tctaccatcg 


2739 


acaccaccac 


gctggcaccc 


agttgatcgg 


cgcgagattt 


aatcgccgcg 


acaatttgcg 


2799 


acggcgcgtg 


cagggccaga 


ctggaggtgg 


caacgccaat 


cagcaacgac 


tgtttgcccg 


2859 


ccagttgttg 


tgccacgcgg 


ttgggaatgt 


aattcagctc 


cgccatcgcc 


gcttccactt 


2919 


tttcccgcgt 


tttcgcagaa 


acgtggctgg 


cctggttcac 


cacgcgggaa 


acggtctgat 


2979 


aagagacacc 


ggcatactct 


gcgacatcgt 


ataacgttac 


tggtttcaca 


ttcaccaccc 


3039 


tgaattgact 


ctcttccggg 


cgctatcatg 


ccataccgcg 


aaaggttttg 


caccattcga 


3099 


tggtgtcgga 


atttcgggca 


gcgttgggtc 


ctggccacgg 


gtgcgcatga 


tctagagctg 


3159 


cctcgcgcgt 


ttcggtgatg 


acggtgaaaa 


cctctgacac 


atgcagctcc 


cggagacggt 


3219 



9 



caLctyLLLy l. 


pf"ni"flfl (react 
uty uaayuyy 


a t cr a a docracr 
"'-y^-^yyy ^y 


caaacaaacc 


c cr t c a cr cr cr c cr 


c cr t c acr c crcr cr 

*-y fc - , ~'C*.y\-»yy^3 


3279 


Lgutggcggg 


uy ucyy yy <~y 


raarrataac 

\»» ay ^ v-* w- y w 


ccacrtcaccrt 


acre era tacrccf 


gagtgtatac 


3339 


4— /"r/^r /-t 4- 3 a /■*« ^ 


otycyycatt. 


ciy cty L.cty a l l 


cr t - a c t" era era cr 

y L- a V— u- y a y ay 


tacaccatat 


crccrcrtcrtcraa 


3399 


a +* o /"» /~*frf~* a r~* a 
dUcxCCyCcLCcL 


ydLy ^y Laay 


/-to rrj3j aaafar 

y ciy cic*. c*. c*. l» c* *— 


cere at cacrcrc 


get ct t cege 


ttcc tegetc 


3459 






v^y L.tv^yyv-uy 


a a cr cr cr a cr c cr cr 
u yy^y a y u yy 


tat cage tea 


etcaaaggeg 


3519 


rr+~ a a l~ a /— « errr 

g l. ctd LaLy y i_ 




au^ayyyyai. 


aaccrcacrcraa 


acraacatotcr 


agcaaaaggc 


3579 


/-* o rr y» a a 3 rrrr 
CayCddddgy 


LLayyaaLLy 




crccrt tcrc t cto 
y^-y ^^y^^yy 


cgt tt 1 1 cca 


taggctccgc 


3639 


*-* r~* r* /-« i~ /™r o P <T 

CCCCCtyaCy 


ay LdLLdUdct 


a a a t~ caa car* 
a da Luy a v_ y v_ 


t" caacrt cacra 


qq t cr ere era aa 


cccgacagga 


3699 


/"I 4- -3 -3 *3 ^ /T 3 4~ 

CCataoaydL 


dH-dyy ty ll 


L- L- L- l^ L- v_ uyya 


aortccctco 


tcrc ere t ct cc 


tgt t ccgacc 


3759 


4— /t x-i ^ 4— 

CLyccgcuLd 


ucyydtdL.u l 


y ittytLLLL. 


W LLUL.LLLyy 


era a cr a cr t crcr c 
y aa y u y ^yy ^* 


crctt t ct cat 


3819 




y Lay y ua l 


L-ay tuuyy L-y 


tacrcrtccrt t c 


gc t ccaagc t 


cr cr cr c t cr t cr t cr 


3879 


y-i 3 /»» /-» /»» /-« 

CaCyadCCCC 


Lty L LLay l-l 


uyaLuy^ L-y v_ 


crrrt" tatcca 

y l» c* ^- v— y 


crtaactatccr 


tc t tgagtcc 


3939 


aacccyguaa 


yaCaCyaC l L. 


ra 4- prrrra f- <t 
atuyuLac L- y 


cr c a cr r* a cr a a a 

y tay Lay v-ua 


c t crcrt aacacr 


gat tagcaga 


3999 


gcgaggtatg 


taggegguge 




t~ \~ era acrt* crcrt 

L L-y a ay l y y l 


crcrcc t aac ta 


egge tacact 


4059 


agaaggacag 


4- -« 4- 4- 4- — —4- — *- 

catLCyytoc 


ctgcgct-ct-y 


L LyaayLLay 


1 1~ a r* c 1 1 caa 

L- i— ca. l l i— l- l y y 


aaaaacracrt t 


4119 


gg CayCUC l u 




ar^aaar , r , ar^r* 
aL-aaaL-L-aL-^— 


cr c t" cr cr t a cr c cr 

y l L-y y L-ay Ly 


ataatttttt 


tgtt tgcaag 


4179 


CdyCayatLo 


L.y L.y Lay ddd 


Aactciyycii-u 1— 


caaaaaaatc 


ct ttgatctt 


1 1 C t a C crcr Cf cr 

LLLLw.v-yyyy 


4239 


cccyacyCLC 


artl-frna a P* /r 3 

ciy uy y aauy a 


a aa uLauy 1— 


t" a acrcrcrat 1 1 
L- a a y y y c*. l- l- l- 


t crcr t c a t cr acr 

Lyy LLc*>Lyc*y 


attatcaaaa 


4299 


ayyaccttcd 


tt Ldy dLtUL 


tt-t-aaattaa 


aaafaaacrtt 


ttaaatcaat 


ctaaagtata 


4359 


tatgagtaaa 


C tuyy CCLyo 


Lay L- LatLad 


+- rrr'l - haatra 
l. y l i— i_ a a l. v— c*. 


crtcracrcrcacc 


tatct cagcg 


4419 


aLCtycccau 


4- 4~ r^r*rt~ 1" Pa t"P 
LLty ULLatt 


La Lay l. tyLL 


t" crartrccccr 

L- y CaL l— V- L w y 


t cgtgtagat 


aactacgata 


4479 


cgggagggct 


f 2 rT"a h phnrr 
LaLLdUL Lyy 


Vw L-ay «_y v_- l- 


crraatcratac 


cgcgagaccc 


acgctcaccg 


4539 


gc t ccagat t 


LttLCdyCddt 


=1 a a rfanrra 
aaaLLayu^a 


err* ccrcra a crcrcr 
yLL,yyaayyy 


cccracrcQcacr 


aagtggtcct 


4599 


gcaaccc cat 


rr r+ \- c* r* a 4~ 

ccgccuccciu 


LLdy 1_L- L-a L, L, 


aat _ t*cr1"t~crr'C 
a a i— l. y l- l. y l l- 


crcrcraacrc t acr 


agtaagtagt 


4659 


tcgccagtta 


acay CuCyCy 




yLLdLLy l L- a 


fa crerca t cert 

l ciy y l a l l y l 


ggtgtcacgc 


4719 


tcgtcgtt tg 


gtatggc t tc 


a f- 4- r< 3 /t pi* pr< 


yy l. L- l l- l a a l 


era t ca a crcr ecr 

y cl l L del y y l y 


acrt tacat era 


4779 


tcccccatgt 


tgtgcaaaaa 


ageggttage 


tccttcggtc 


ctccgatcgt 


tgtcagaagt 


4839 


aagttggccg 


cagtgttatc 


actcatggtt 


atggcagcac 


tgeataatte 


tcttactgtc 


4899 


atgccatccg 


taagatgett 


ttctgtgact 


ggtgagtact 


caaccaagtc 


attctgagaa 


4959 


tagtgtatgc 


ggegaccgag 


ttgctcttgc 


ccggcgtcaa 


tacgggataa 


taccgcgcca 


5019 
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catagcagaa 


ctttaaaagt 


gctcatcatt 


ggaaaacgtt 


cttcggggcg 


aaaactctca 


5079 


aggatcttac 


cgctgttgag 


atccagttcg 


atgtaaccca 


ctcgtgcacc 


caactgatct 


5139 


tcagcatctt 


ttactttcac 


cagcgtttct 


gggtgagcaa 


aaacaggaag 


gcaaaatgcc 


5199 


gcaaaaaagg 


gaataagggc 


gacacggaaa 


tgttgaatac 


tcatactctt 


cctttttcaa 


5259 


tattattgaa 


gcatttatca 


gggttattgt 


ctcatgagcg 


gatacatatt 


tgaatgtatt 


5319 


tagaaaaata 


aacaaatagg 


ggttccgcgc 


acatttcccc 


gaaaagtgcc 


acctgacgtc 


5379 


taagaaacca 


ttattatcat 


gacattaacc 


tataaaaata 


ggcgtatcac 


gaggcccttt 


5439 


cgtcttcac 












5448 



<210> 4 
<211> 255 
<212> PRT 

<213> Escherichia coli 
<400> 4 

Met Arg Gly Ser His His His His His His Gly Ser Gly Ser Gly Gly 
15. 10 15 



His Met Ala Glu Ala Gly lie Thr Gly Thr Trp Tyr Asn Gin Leu Gly 
20 25 30 



Ser Thr Phe lie Val Thr Ala Gly Ala Asp Gly Ala Leu Thr Gly Thr 
35 40 45 



Tyr Glu Ser Ala Val Gly Asn Ala Glu Ser Arg Tyr Val Leu Thr Gly 
50 55 60 



Arg Tyr Asp Ser Ala Pro Ala Thr Asp Gly Ser Gly Thr Ala Leu Gly 
65 70 75 80 



Trp Thr Val Ala Trp Lys Asn Asn Tyr Arg Asn Ala His Ser Ala Thr 
85 90 95 



Thr Trp Ser Gly Gin Tyr Val Gly Gly Ala Glu Ala Arg lie Asn Thr 
100 105 110 



Gin Trp Leu Leu Thr Ser Gly Thr Thr Glu Ala Asn Ala Trp Lys Ser 
115 120 125 



Thr Leu Val Gly His Asp Thr Phe Thr Lys Val Ser Ser Ser Gly Ser 
130 135 140 



Gly Asn Gly His Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie 



11 

145 150 155 160 



Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser 
165 170 175 



Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His 
180 185 190 



Gly Lys Thr Gin Ala Thr Ser Gly Thr He Gin Ser Met His Gly Lys 
195 200 205 



Thr Gin Ala Thr Ser Gly Thr He Gin Ser Met His Gly Lys Thr Gin 
210 215 220 



Ala Thr Ser Gly Thr He Gin Ser Met His Gly Lys He Gin Ala Thr 
225 230 235 240 



Ser Gly Thr He Gin Ser Met His Ala Leu Ser Leu Glu Gly Pro 
245 250 255 



<210> 5 

<211> 1182 

<212> DNA 

<213> Escherichia coli 



<220> 

<221> CDS 

<222> (1) . . (1179) 

<400> 5 

atg aga gga teg cat cac cat cac cat cac gga tec ggt tct ggt gcg 4 8 

Met Arg Gly Ser His His His His His His Gly Ser Gly Ser Gly Ala 
15 10 15 

caa cac gat gaa gec gta gac aac aaa ttc aac aaa gaa caa caa aac 96 
Gin His Asp Glu Ala Val Asp Asn Lys Phe Asn Lys Glu Gin Gin Asn 
20 25 30 

gcg ttc tat gag ate tta cat tta cct aac tta aac gaa gaa caa cga 144 
Ala Phe Tyr Glu He Leu His Leu Pro Asn Leu Asn Glu Glu Gin Arg 
35 40 45 

aac gec ttc ate caa agt tta aaa gat gac cca age caa age get aac 192 
Asn Ala Phe He Gin Ser Leu Lys Asp Asp Pro Ser Gin Ser Ala Asn 
50 55 60 

ctt tta gca gaa get aaa aag eta aat gat get cag gcg ccg aaa gta 240 
Leu Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala Gin Ala Pro Lys Val 
65 70 75 80 

gac aac aaa ttc aac aaa gaa caa caa aac gcg ttc tat gag ate tta 288 
Asp Asn Lys Phe Asn Lys Glu Gin Gin Asn Ala Phe Tyr Glu He Leu 
85 90 95 
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cat tta cct aac tta aac gaa gaa caa cga aac gcc ttc ate caa agt 
His Leu Pro Asn Leu Asn Glu Glu Gin Arg Asn Ala Phe lie Gin Ser 
100 105 110 

tta aaa gat gac cca age caa age get aac ctt tta gca gaa get aaa 
Leu Lys Asp Asp Pro Ser Gin Ser Ala Asn Leu Leu Ala Glu Ala Lys 
115 120 125 

aag eta aat gat get cag gcg ccg aaa gta gac gcg aat teg age tct 
Lys Leu Asn Asp Ala Gin Ala Pro Lys Val Asp Ala Asn Ser Ser Ser 
130 135 140 

ggt agt ggc aat ggt cat atg cat gga aaa act cag gca ace age ggg 
Gly Ser Gly Asn Gly His Met His Gly Lys Thr Gin Ala Thr Ser Gly 
145 150 155 160 

act ate cag age atg cat gga aaa act cag gca ace age ggg act ate 
Thr lie Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie 
165 170 175 

cag age atg cat gga aaa act cag gca ace age ggg act ate cag age 
Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser 
180 185 190 

atg cat gga aaa act cag gca ace age ggg act ate cag age atg cat 
Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His 
195 200 205 

gga aaa act cag gca ace age ggg act ate cag age atg cat gga aaa 
Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys 
210 215 220 

act cag gca ace age ggg act ate cag age atg cat gga aaa att cag 
Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys lie Gin 
225 230 235 240 

gca ace age ggg act ate cag age atg cat get ctg tec etc gag ggt 
Ala Thr Ser Gly Thr lie Gin Ser Met His Ala Leu Ser Leu Glu Gly 
245 250 255 

ggc gga tec ggt tct ggt gcg caa cac gat gaa gcc gta gac aac aaa 
Gly Gly Ser Gly Ser Gly Ala Gin His Asp Glu Ala Val Asp Asn Lys 
260 265 270 

ttc aac aaa gaa caa caa aac gcg ttc tat gag ate tta cat tta cct 
Phe Asn Lys Glu Gin Gin Asn Ala Phe Tyr Glu lie Leu His Leu Pro 
275 280 285 

aac tta aac gaa gaa caa cga aac gcc ttc ate caa agt tta aaa gat 
Asn Leu Asn Glu Glu Gin Arg Asn Ala Phe lie Gin Ser Leu Lys Asp 
290 295 300 

gac cca age caa age get aac ctt tta gca gaa get aaa aag eta aat 
Asp Pro Ser Gin Ser Ala Asn Leu Leu Ala Glu Ala Lys Lys Leu Asn 
305 310 315 320 



gat get cag gcg ccg aaa gta gac aac aaa ttc aac aaa gaa caa caa 
Asp Ala Gin Ala Pro Lys Val Asp Asn Lys Phe Asn Lys Glu Gin Gin 
325 330 335 
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aac gcg ttc tat gag ate tta cat tta cct aac tta aac gaa gaa caa 
Asn Ala Phe Tyr Glu lie Leu His Leu Pro Asn Leu Asn Glu Glu Gin 
340 345 350 



385 




390 


<210> 


6 




<211> 


393 




<212> 


PRT 




<213> 


Escherichia 


coli 


<400> 


6 





Met Arg Gly Ser His His His His His His Gly Ser Gly Ser Gly Ala 
15 10 15 



Gin His Asp Glu Ala Val Asp Asn Lys Phe Asn Lys Glu Gin Gin Asn 
20 25 30 



Ala Phe Tyr Glu lie Leu His Leu Pro Asn Leu Asn Glu Glu Gin Arg 
35 40 45 



Asn Ala Phe lie Gin Ser Leu Lys Asp Asp Pro Ser Gin Ser Ala Asn 
50 55 60 



Leu Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala Gin Ala Pro Lys Val 
65 70 75 80 



Asp Asn Lys Phe Asn Lys Glu Gin Gin Asn Ala Phe Tyr Glu lie Leu 
85 90 95 



His Leu Pro Asn Leu Asn Glu Glu Gin Arg Asn Ala Phe lie Gin Ser 
100 105 110 



Leu Lys Asp Asp Pro Ser Gin Ser Ala Asn Leu Leu Ala Glu Ala Lys 
115 120 125 



Lys Leu Asn Asp Ala Gin Ala Pro Lys Val Asp Ala Asn Ser Ser Ser 
130 135 140 



1056 



cga aac gec ttc ate caa agt tta aaa gat gac cca age caa age get 1104 
Arg Asn Ala Phe lie Gin Ser Leu Lys Asp Asp Pro Ser Gin Ser Ala 
355 360 365 

aac ctt tta gca gaa get aaa aag eta aat gat get cag gcg ccg aaa 1152 
Asn Leu Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala Gin Ala Pro Lys 
370 375 380 

gta gac gcg aat teg age tct ggt ggc taa 1182 
Val Asp Ala Asn Ser Ser Ser Gly Gly 



Gly Ser Gly Asn Gly His Met His Gly Lys Thr Gin Ala Thr Ser Gly 
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145 150 155 160 



Thr lie Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr He 
165 170 175 



Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr He Gin Ser 
180 185 190 



Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr He Gin Ser Met His 
195 200 205 



Gly Lys Thr Gin Ala Thr Ser Gly Thr He Gin Ser Met His Gly Lys 
210 215 220 



Thr Gin Ala Thr Ser Gly Thr He Gin Ser Met His Gly Lys He Gin 
225 230 235 240 



Ala Thr Ser Gly Thr He Gin Ser Met His Ala Leu Ser Leu Glu Gly 
245 250 255 



Gly Gly Ser Gly Ser Gly Ala Gin His Asp Glu Ala Val Asp Asn Lys 
260 265 270 



Phe Asn Lys Glu Gin Gin Asn Ala Phe Tyr Glu He Leu His Leu Pro 
275 280 285 



Asn Leu Asn Glu Glu Gin Arg Asn Ala Phe He Gin Ser Leu Lys Asp 
290 295 300 



Asp Pro Ser Gin Ser Ala Asn Leu Leu Ala Glu Ala Lys Lys Leu Asn 
305 310 315 320 



Asp Ala Gin Ala Pro Lys Val Asp Asn Lys Phe Asn Lys Glu Gin Gin 
325 330 335 



Asn Ala Phe Tyr Glu He Leu His Leu Pro Asn Leu Asn Glu Glu Gin 
340 345 350 



Arg Asn Ala Phe He Gin Ser Leu Lys Asp Asp Pro Ser Gin Ser Ala 
355 360 365 



Asn Leu Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala Gin Ala Pro Lys 
370 375 380 



Val Asp Ala Asn Ser Ser Ser Gly Gly 
385 390 



15 



<210> 7 

<211> 1170 

<212> DNA 

<213> Escherichia coli 



<220> 

<221> CDS 

<222> (1) . . (1167) 

<400> 7 

atg aga gga teg cat cac cat cac cat cac gga tec ggt tct ggt ggc 48 

Met Arg Gly Ser His His His His His His Gly Ser Gly Ser Gly Gly 
15 10 15 

cat atg get gaa get ggt ate acc ggc acc tgg tac aac cag ctg gga 96 
His Met Ala Glu Ala Gly lie Thr Gly Thr Trp Tyr Asn Gin Leu Gly 
20 25 30 

tec acc ttc ate gtt acc get ggt get gac ggt get ctg acc ggt acc 144 
Ser Thr Phe lie Val Thr Ala Gly Ala Asp Gly Ala Leu Thr Gly Thr 
35 40 45 

tac gaa tec get gtt ggt aac get gaa tct aga tac gtt ctg acc ggt 192 
Tyr Glu Ser Ala Val Gly Asn Ala Glu Ser Arg Tyr Val Leu Thr Gly 
50 55 60 



cgt tac gac tec get ccg get acc gac ggt tec gga acc get ctg ggt 
Arg Tyr Asp Ser Ala Pro Ala Thr Asp Gly Ser Gly Thr Ala Leu Gly 
65 70 75 80 



240 



tgg acc gtt get tgg aaa aac aac tac cgt aac get cac tec get acc 288 
Trp Thr Val Ala Trp Lys Asn Asn Tyr Arg Asn Ala His Ser Ala Thr 
85 90 95 

acc tgg tct ggc cag tac gtt ggt ggt get gaa get cgt ate aac acc 336 
Thr Trp Ser Gly Gin Tyr Val Gly Gly Ala Glu Ala Arg lie Asn Thr 
100 105 110 

cag tgg ttg ttg acc tec ggc acc acc gaa get aac gcg tgg aaa tec 384 
Gin Trp Leu Leu Thr Ser Gly Thr Thr Glu Ala Asn Ala Trp Lys Ser 
115 120 125 

acc ctg gtt ggt cac gac acc ttc acc aaa gtt teg age tct ggt agt 432 
Thr Leu Val Gly His Asp Thr Phe Thr Lys Val Ser Ser Ser Gly Ser 
130 135 140 

ggc aat ggt cat atg cat gga aaa act cag gca acc age ggg act ate 480 
Gly Asn Gly His Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie 
145 150 155 160 

cag age atg cat gga aaa act cag gca acc age ggg act ate cag age 52 8 

Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser 
165 170 175 

atg cat gga aaa act cag gca acc age ggg act ate cag age atg cat 576 
Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His 
180 185 190 
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gga aaa act cag gca acc age ggg act ate cag age atg cat gga aaa 624 
Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys 
195 200 205 

act cag gca acc age ggg act ate cag age atg cat gga aaa act cag 672 
Thr Gin Ala Thr Ser Gly Thr He Gin Ser Met His Gly Lys Thr Gin 
210 215 220 

gca acc age ggg act ate cag age atg cat gga aaa att cag gca acc 720 
Ala Thr Ser Gly Thr He Gin Ser Met His Gly Lys He Gin Ala Thr 
225 230 235 240 

age ggg act ate cag age atg cat get ctg tec etc gag gga tct ggt 768 
Ser Gly Thr lie Gin Ser Met His Ala Leu Ser Leu Glu Gly Ser Gly 
245 250 255 

tct ggt ggc cat atg get gaa get ggt ate acc ggc acc tgg tac aac 816 
Ser Gly Gly His Met Ala Glu Ala Gly He Thr Gly Thr Trp Tyr Asn 
260 265 270 

cag ctg gga tec acc ttc ate gtt acc get ggt get gac ggt get ctg 864 
Gin Leu Gly Ser Thr Phe He Val Thr Ala Gly Ala Asp Gly Ala Leu 
275 280 285 

acc ggt acc tac gaa tec get gtt ggt aac get gaa tct aga tac gtt 912 
Thr Gly Thr Tyr Glu Ser Ala Val Gly Asn Ala Glu Ser Arg Tyr Val 
290 295 300 

ctg acc ggt cgt tac gac tec get ccg get acc gac ggt tec gga acc 960 
Leu Thr Gly Arg Tyr Asp Ser Ala Pro Ala Thr Asp Gly Ser Gly Thr 
305 310 315 320 

get ctg ggt tgg acc gtt get tgg aaa aac aac tac cgt aac get cac 1008 
Ala Leu Gly Trp Thr Val Ala Trp Lys Asn Asn Tyr Arg Asn Ala His 
325 330 335 

tec get acc acc tgg tct ggc cag tac gtt ggt ggt get gaa get cgt 1056 
Ser Ala Thr Thr Trp Ser Gly Gin Tyr Val Gly Gly Ala Glu Ala Arg 
340 345 350 

ate aac acc cag tgg ttg ttg acc tec ggc acc acc gaa get aac gcg 1104 
He Asn Thr Gin Trp Leu Leu Thr Ser Gly Thr Thr Glu Ala Asn Ala 
355 360 365 

tgg aaa tec acc ctg gtt ggt cac gac acc ttc acc aaa gtt teg age 1152 
Trp Lys Ser Thr Leu Val Gly His Asp Thr Phe Thr Lys Val Ser Ser 
370 375 380 

tea age tta att age tga 1170 

Ser Ser Leu He Ser 

385 



<210> 8 

<211> 389 

<212> PRT 

<213> Escherichia coli 



<400> 8 

Met Arg Gly Ser His His His His His His Gly Ser Gly Ser Gly Gly 
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10 15 



His Met Ala Glu Ala Gly lie Thr Gly Thr Trp Tyr Asn Gin Leu Gly 
20 25 30 



Ser Thr Phe lie Val Thr Ala Gly Ala Asp Gly Ala Leu Thr Gly Thr 
35 40 45 



Tyr Glu Ser Ala Val Gly Asn Ala Glu Ser Arg Tyr Val Leu Thr Gly 
50 55 60 



Arg Tyr Asp Ser Ala Pro Ala Thr Asp Gly Ser Gly Thr Ala Leu Gly 
65 70 75 80 



Trp Thr Val Ala Trp Lys Asn Asn Tyr Arg Asn Ala His Ser Ala Thr 
85 90 95 



Thr Trp Ser Gly Gin Tyr Val Gly Gly Ala Glu Ala Arg lie Asn Thr 
100 105 110 



Gin Trp Leu Leu Thr Ser Gly Thr Thr Glu Ala Asn Ala Trp Lys Ser 
115 120 125 



Thr Leu Val Gly His Asp Thr Phe Thr Lys Val Ser Ser Ser Gly Ser 
130 135 140 



Gly Asn Gly His Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie 
145 150 155 160 



Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser 
165 170 175 



Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His 
180 185 190 



Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys 
195 200 205 



Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys Thr Gin 
210 215 220 



Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys lie Gin Ala Thr 
225 230 235 240 



Ser Gly Thr lie Gin Ser Met His Ala Leu Ser Leu Glu Gly Ser Gly 
245 250 255 
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Ser Gly Gly His Met Ala Glu Ala Gly lie Thr Gly Thr Trp Tyr Asn 
260 265 270 



Gin Leu Gly Ser Thr Phe lie Val Thr Ala Gly Ala Asp Gly Ala Leu 
275 280 285 



Thr Gly Thr Tyr Glu Ser Ala Val Gly Asn Ala Glu Ser Arg Tyr Val 
290 295 300 



Leu Thr Gly Arg Tyr Asp Ser Ala Pro Ala Thr Asp Gly Ser Gly Thr 
305 310 315 320 



Ala Leu Gly Trp Thr Val Ala Trp Lys Asn Asn Tyr Arg Asn Ala His 
325 330 335 



Ser Ala Thr Thr Trp Ser Gly Gin Tyr Val Gly Gly Ala Glu Ala Arg 
340 345 350 



lie Asn Thr Gin Trp Leu Leu Thr Ser Gly Thr Thr Glu Ala Asn Ala 
355 360 365 



Trp Lys Ser Thr Leu Val Gly His Asp Thr Phe Thr Lys Val Ser Ser 
370 375 380 



Ser Ser Leu lie Ser 
385 



<210> 9 

<211> 1176 

<212> DNA 

<213> Escherichia coli 



<220> 

<221> CDS 

<222> (1) . . (1173) 

<400> 9 

atg aga gga teg cat cac cat cac cat cac gga tec ggt tct ggt gcg 

Met Arg Gly Ser His His His His His His Gly Ser Gly Ser Gly Ala 
1 5 10 15 

caa cac gat gaa gec gta gac aac aaa ttc aac aaa gaa caa caa aac 
Gin His Asp Glu Ala Val Asp Asn Lys Phe Asn Lys Glu Gin Gin Asn 
20 25 30 

gcg ttc tat gag ate tta cat tta cct aac tta aac gaa gaa caa cga 
Ala Phe Tyr Glu lie Leu His Leu Pro Asn Leu Asn Glu Glu Gin Arg 
35 40 45 



19 



aac gcc ttc ate caa agt tta aaa gat gac cca age caa age get aac 192 
Asn Ala Phe lie Gin Ser Leu Lys Asp Asp Pro Ser Gin Ser Ala Asn 
50 55 60 

ctt tta gca gaa get aaa aag eta aat gat get cag gcg ccg aaa gta 24 0 

Leu Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala Gin Ala Pro Lys Val 
65 70 75 80 

gac aac aaa ttc aac aaa gaa caa caa aac gcg ttc tat gag ate tta 288 
Asp Asn Lys Phe Asn Lys Glu Gin Gin Asn Ala Phe Tyr Glu lie Leu 
85 90 95 

cat tta cct aac tta aac gaa gaa caa cga aac gcc ttc ate caa agt 336 
His Leu Pro Asn Leu Asn Glu Glu Gin Arg Asn Ala Phe lie Gin Ser 
100 105 110 

tta aaa gat gac cca age caa age get aac ctt tta gca gaa get aaa 3 84 

Leu Lys Asp Asp Pro Ser Gin Ser Ala Asn Leu Leu Ala Glu Ala Lys 
115 120 125 

aag eta aat gat get cag gcg ccg aaa gta gac gcg aat teg age tct 432 
Lys Leu Asn Asp Ala Gin Ala Pro Lys Val Asp Ala Asn Ser Ser Ser 
130 135 140 

ggt agt ggc aat ggt cat atg cat gga aaa act cag gca acc age ggg 4 80 

Gly Ser Gly Asn Gly His Met His Gly Lys Thr Gin Ala Thr Ser Gly 
145 150 155 160 

act ate cag age atg cat gga aaa act cag gca acc age ggg act ate 528 
Thr lie Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie 
165 170 175 

cag age atg cat gga aaa act cag gca acc age ggg act ate cag age 576 
Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser 
180 185 190 

atg cat gga aaa act cag gca acc age ggg act ate cag age atg cat 624 
Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His 
195 200 205 

gga aaa act cag gca acc age ggg act ate cag age atg cat gga aaa 
Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys 
210 215 220 

act cag gca acc age ggg act ate cag age atg cat gga aaa att cag 
Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys lie Gin 
225 230 235 240 

gca acc age ggg act ate cag age atg cat get ctg tec etc gag gga 768 
Ala Thr Ser Gly Thr lie Gin Ser Met His Ala Leu Ser Leu Glu Gly 
245 250 255 

tct ggt tct ggt ggc cat atg get gaa get ggt ate acc ggc acc tgg 816 
Ser Gly Ser Gly Gly His Met Ala Glu Ala Gly lie Thr Gly Thr Trp 
260 265 270 



672 



720 



tac aac cag ctg gga tec acc ttc ate gtt acc get ggt get gac ggt 
Tyr Asn Gin Leu Gly Ser Thr Phe lie Val Thr Ala Gly Ala Asp Gly 
275 280 285 



864 



get ctg acc ggt acc tac gaa tec get gtt ggt aac get gaa tct aga 



912 
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Ala Leu Thr Gly Thr Tyr Glu Ser Ala Val Gly Asn Ala Glu Ser Arg 
290 295 300 

tac gtt ctg acc ggt cgt tac gac tec get ccg get ace gac ggt tec 960 
Tyr Val Leu Thr Gly Arg Tyr Asp Ser Ala Pro Ala Thr Asp Gly Ser 
305 310 315 320 

gga acc get ctg ggt tgg acc gtt get tgg aaa aac aac tac cgt aac 1008 
Gly Thr Ala Leu Gly Trp Thr Val Ala Trp Lys Asn Asn Tyr Arg Asn 
325 330 335 

get cac tec get acc acc tgg tct ggc cag tac gtt ggt ggt get gaa 1056 
Ala His Ser Ala Thr Thr Trp Ser Gly Gin Tyr Val Gly Gly Ala Glu 
340 345 350 

get cgt ate aac acc cag tgg ttg ttg acc tec ggc acc acc gaa get 1104 
Ala Arg lie Asn Thr Gin Trp Leu Leu Thr Ser Gly Thr Thr Glu Ala 
355 360 365 

aac gcg tgg aaa tec acc ctg gtt ggt cac gac acc ttc acc aaa gtt 1152 
Asn Ala Trp Lys Ser Thr Leu Val Gly His Asp Thr Phe Thr Lys Val 
370 375 380 

teg age tea age tta att age tga 1176 
Ser Ser Ser Ser Leu lie Ser 
385 ; 390 



<210> 10 
<211> 391 
<212> PRT 

<213> Escherichia coli 
<400> 10 

Met Arg Gly Ser His His His His His His Gly Ser Gly Ser Gly Ala 
15 10 15 



Gin His Asp Glu Ala Val Asp Asn Lys Phe Asn Lys Glu Gin Gin Asn 
20 25 30 



Ala Phe Tyr Glu lie Leu His Leu Pro Asn Leu Asn Glu Glu Gin Arg 
35 40 45 



Asn Ala Phe lie Gin Ser Leu Lys Asp Asp Pro Ser Gin Ser Ala Asn 
50 55 60 



Leu Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala Gin Ala Pro Lys Val 
65 70 75 80 



Asp Asn Lys Phe Asn Lys Glu Gin Gin Asn Ala Phe Tyr Glu lie Leu 
85 90 95 



His Leu Pro Asn Leu Asn Glu Glu Gin Arg Asn Ala Phe lie Gin Ser 
100 105 110 
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Leu Lys Asp Asp Pro Ser Gin Ser Ala Asn Leu Leu Ala Glu Ala Lys 
115 12 0 12 5 



Lys Leu Asn Asp Ala Gin Ala Pro Lys Val Asp Ala Asn Ser Ser Ser 
130 135 140 



Gly Ser Gly Asn Gly His Met His Gly Lys Thr Gin Ala Thr Ser Gly 
145 150 155 160 



Thr lie Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie 
165 170 175 



Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser 
180 185 190 



Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His 
195 200 205 



Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys 
210 215 220 



Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys lie Gin 
225 230 235 240 



Ala Thr Ser Gly Thr lie Gin Ser Met His Ala Leu Ser Leu Glu Gly 
245 250 255 



Ser Gly Ser Gly Gly His Met Ala Glu Ala Gly lie Thr Gly Thr Trp 
260 265 270 



Tyr Asn Gin Leu Gly Ser Thr Phe lie Val Thr Ala Gly Ala Asp Gly 
275 280 285 



Ala Leu Thr Gly Thr Tyr Glu Ser Ala Val Gly Asn Ala Glu Ser Arg 
290 295 300 



Tyr Val Leu Thr Gly Arg Tyr Asp Ser Ala Pro Ala Thr Asp Gly Ser 
305 310 315 320 



Gly Thr Ala Leu Gly Trp Thr Val Ala Trp Lys Asn Asn Tyr Arg Asn 
325 330 335 



Ala His Ser Ala Thr Thr Trp Ser Gly Gin Tyr Val Gly Gly Ala Glu 
340 345 350 
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Ala Arg lie Asn Thr Gin Trp Leu Leu Thr Ser Gly Thr Thr Glu Ala 
355 360 365 



Asn Ala Trp Lys Ser Thr Leu Val Gly His Asp Thr Phe Thr Lys Val 
370 375 380 



Ser Ser Ser Ser Leu lie Ser 
385 390 



<210> 11 

<211> 1176 

<212> DNA 

<213> Escherichia coli 



<220> 

<221> CDS 

<222> (1) . . (1173) 

<400> 11 

atg aga gga teg cat cac cat cac cat cac gga tec ggt tct ggt ggc 4 8 

Met Arg Gly Ser His His His His His His Gly Ser Gly Ser Gly Gly 
1 " 5 10 15 

cat atg get gaa get ggt ate acc ggc acc tgg tac aac cag ctg gga 96 
His Met Ala Glu Ala Gly He Thr Gly Thr Trp Tyr Asn Gin Leu Gly 
20 25 30 

tec acc ttc ate gtt acc get ggt get gac ggt get ctg acc ggt acc 144 
Ser Thr Phe He Val Thr Ala Gly Ala Asp Gly Ala Leu Thr Gly Thr 
35 40 45 

tac gaa tec get gtt ggt aac get gaa tct aga tac gtt ctg acc ggt 192 
Tyr Glu Ser Ala Val Gly Asn Ala Glu Ser Arg Tyr Val Leu Thr Gly 



50 55 60 

cgt tac gac tec get ecg get acc gac ggt tec gga acc get ctg ggt 
Arg Tyr Asp Ser Ala Pro Ala Thr Asp Gly Ser Gly Thr Ala Leu Gly 
65 70 75 80 



240 



tgg acc gtt get tgg aaa aac aac tac cgt aac get cac tec get acc 288 
Trp Thr Val Ala Trp Lys Asn Asn Tyr Arg Asn Ala His Ser Ala Thr 
85 90 95 

acc tgg tct ggc cag tac gtt ggt ggt get gaa get cgt ate aac acc 336 
Thr Trp Ser Gly Gin Tyr Val Gly Gly Ala Glu Ala Arg lie Asn Thr 
100 105 110 

cag tgg ttg ttg acc tec ggc acc acc gaa get aac gcg tgg aaa tec 384 
Gin Trp Leu Leu Thr Ser Gly Thr Thr Glu Ala Asn Ala Trp Lys Ser 
115 120 125 

acc ctg gtt ggt cac gac acc ttc acc aaa gtt teg age tct ggt agt 432 
Thr Leu Val Gly His Asp Thr Phe Thr Lys Val Ser Ser Ser Gly Ser 
130 135 140 



ggc aat ggt cat atg cat gga aaa act cag gca acc age ggg act ate 480 
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Gly Asn Gly His Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie 
145 150 155 160 

cag age atg cat gga aaa act cag gca acc age ggg act ate cag age 52 8 

Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser 
165 170 175 

atg cat gga aaa act cag gca acc age ggg act ate cag age atg cat 576 
Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His 
180 185 190 

gga aaa act cag gca acc age ggg act ate cag age atg cat gga aaa 624 
Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys 
195 200 205 

act cag gca acc age ggg act ate cag age atg cat gga aaa act cag 672 
Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys Thr Gin 
210 215 220 

gca acc age ggg act ate cag age atg cat gga aaa att cag gca acc 720 
Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys lie Gin Ala Thr 
225 230 235 240 

age ggg act ate cag age atg cat get ctg tec etc gag ggt ggc gga 768 
Ser Gly Thr lie Gin Ser Met His Ala Leu Ser Leu Glu Gly Gly Gly 
245 250 255 

tec ggt tct ggt gcg caa cac gat gaa gee gta gac aac aaa ttc aac 816 
Ser Gly Ser Gly Ala Gin His Asp Glu Ala Val Asp Asn Lys Phe Asn 
260 265 270 



aaa gaa caa caa aac gcg ttc tat gag ate tta cat tta cct aac tta 
Lys Glu Gin Gin Asn Ala Phe Tyr Glu lie Leu His Leu Pro Asn Leu 
275 280 285 



864 



aac gaa gaa caa cga aac gee ttc ate caa agt tta aaa gat gac cca 912 
Asn Glu Glu Gin Arg Asn Ala Phe lie Gin Ser Leu Lys Asp Asp Pro 
290 295 300 

age caa age get aac ctt tta gca gaa get aaa aag eta aat gat get 960 
Ser Gin Ser Ala Asn Leu Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala 
305 310 315 320 

cag gcg ccg aaa gta gac aac aaa ttc aac aaa gaa caa caa aac gcg 1008 
Gin Ala Pro Lys Val Asp Asn Lys Phe Asn Lys Glu Gin Gin Asn Ala 
325 330 335 

ttc tat gag ate tta cat tta cct aac tta aac gaa gaa caa cga aac 1056 
Phe Tyr Glu lie Leu His Leu Pro Asn Leu Asn Glu Glu Gin Arg Asn 
340 345 350 

gee ttc ate caa agt tta aaa gat gac cca age caa age get aac ctt 1104 
Ala Phe lie Gin Ser Leu Lys Asp Asp Pro Ser Gin Ser Ala Asn Leu 
355 360 365 

tta gca gaa get aaa aag eta aat gat get cag gcg ccg aaa gta gac 1152 
Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala Gin Ala Pro Lys Val Asp 
370 375 380 



gcg aat teg age tct ggt ggc taa 
Ala Asn Ser Ser Ser Gly Gly 



1176 
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385 390 



<210> 12 

<211> 391 

<212> PRT 

<213> Escherichia coli 

<400> 12 



Met Arg Gly Ser His His His His His His Gly Ser Gly Ser Gly Gly 
15 10 15 



His Met Ala Glu Ala Gly lie Thr Gly Thr Trp Tyr Asn Gin Leu Gly 
20 25 30 



Ser Thr Phe lie Val Thr Ala Gly Ala Asp Gly Ala Leu Thr Gly Thr 
35 40 45 



Tyr Glu Ser Ala Val Gly Asn Ala Glu Ser Arg Tyr Val Leu Thr Gly 
50 55 60 



Arg Tyr Asp Ser Ala Pro Ala Thr Asp Gly Ser Gly Thr Ala Leu Gly 
65 70 75 80 



Trp Thr Val Ala Trp Lys Asn Asn Tyr Arg Asn Ala His Ser Ala Thr 
85 90 95 



Thr Trp Ser Gly Gin Tyr Val Gly Gly Ala Glu Ala Arg He Asn Thr 
100 105 110 



Gin Trp Leu Leu Thr Ser Gly Thr Thr Glu Ala Asn Ala Trp Lys Ser 
115 120 125 



Thr Leu Val Gly His Asp Thr Phe Thr Lys Val Ser Ser Ser Gly Ser 
130 135 140 



Gly Asn Gly His Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr He 
145 150 155 160 



Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser 
165 170 175 



Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr He Gin Ser Met His 
180 185 190 



Gly Lys Thr Gin Ala Thr Ser Gly Thr He Gin Ser Met His Gly Lys 
195 200 205 
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Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys Thr Gin 
210 215 220 



Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys lie Gin Ala Thr 
225 230 235 240 



Ser Gly Thr lie Gin Ser Met His Ala Leu Ser Leu Glu Gly Gly Gly 
245 250 255 



Ser Gly Ser Gly Ala Gin His Asp Glu Ala Val Asp Asn Lys Phe Asn 
260 265 270* 



Lys Glu Gin Gin Asn Ala Phe Tyr Glu lie Leu His Leu Pro Asn Leu 
275 280 285 



Asn Glu Glu Gin Arg Asn Ala Phe lie Gin Ser Leu Lys Asp Asp Pro 
290 295 300 



Ser Gin Ser Ala Asn Leu Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala 
305 310 315 320 



Gin Ala Pro Lys Val Asp Asn Lys Phe Asn Lys Glu Gin Gin Asn Ala 
325 330 335 



Phe Tyr Glu He Leu His Leu Pro Asn Leu Asn Glu Glu Gin Arg Asn 
340 345 350 



Ala Phe He Gin Ser Leu Lys Asp Asp Pro Ser Gin Ser Ala Asn Leu 
355 360 365 



Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala Gin Ala Pro Lys Val Asp 
370 375 380 



Ala Asn Ser Ser Ser Gly Gly 
385 390 



<210> 13 

<211> 393 

<212> DNA 

<213> Escherichia coli 



<220> 

<221> CDS 

<222> (1)..(390) 



<400> 13 

atg aga gga teg cat cac cat cac cat cac gga tec gga ggt ggg age 
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Met Arg Gly Ser His His His His His His Gly Ser Gly Gly Gly Ser 
15 10 15 

tct ggt agt ggc aat ggt cat atg cat gga aaa act cag gca acc age 96 
Ser Gly Ser Gly Asn Gly His Met His Gly Lys Thr Gin Ala Thr Ser 
20 25 30 

ggg act ate cag age atg cat gga aaa act cag gca acc age ggg act 144 
Gly Thr lie Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr 
35 40 45 

ate cag age atg cat gga aaa act cag gca acc age ggg act ate cag 192 
lie Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin 
50 55 60 

age atg cat gga aaa act cag gca acc age ggg act ate cag age atg 24 0 

Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met 
65 70 75 80 

cat gga aaa act cag gca acc age ggg act ate cag age atg cat gga 288 
His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly 
85 90 95 

aaa act cag gca acc age ggg act ate cag age atg cat gga aaa att 33 6 

Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys lie 
100 105 110 

cag gca acc age ggg act ate cag age atg cat get ctg tec etc gag 384 
Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Ala Leu Ser Leu Glu 
115 120 125 

ggt ccg taa 393 
Gly Pro 
130 



<210> 14 
<211> 130 
<212> PRT 

<213> Escherichia coli 
<400> 14 

Met Arg Gly Ser His His His His His His Gly Ser Gly Gly Gly Ser 
15 10 15 



Ser Gly Ser Gly Asn Gly His Met His Gly Lys Thr Gin Ala Thr Ser 
20 25 30 



Gly Thr lie Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr 
3 5 4 0 45 



lie Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin 
50 55 60 



Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr He Gin Ser Met 
65 70 75 80 
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His Gly Lys Thr Gin Ala Thr Ser Gly Thr He Gin Ser Met His Gly 
85 90 95 



Lys Thr Gin Ala Thr Ser Gly Thr He Gin Ser Met His Gly Lys He 
100 105 110 



Gin Ala Thr Ser Gly Thr He Gin Ser Met His Ala Leu Ser Leu Glu 
115 120 125 



Gly Pro 
130 



<210> 15 

<211> 741 

<212> DNA 

<213> Escherichia coli 



<220> 

<221> CDS 

<222> (1) . . (738) 

<400> 15 

atg aga gga teg cat cac cat cac cat cac gga tec gga ggt ggg age 48 

Met Arg Gly Ser His His His His His His Gly Ser Gly Gly Gly Ser 
15 10 15 

tct ggt agt ggc aat ggt cat atg cat gga aaa act cag gca acc age 96 
Ser Gly Ser Gly Asn Gly His Met His Gly Lys Thr Gin Ala Thr Ser 
20 25 30 

ggg act ate cag age atg cat gga aaa act cag gca acc age ggg act 144 
Gly Thr He Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr 
35 40 45 

ate cag age atg cat gga aaa act cag gca acc age ggg act ate cag 192 
He Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr He Gin 
50 55 60 

age atg cat gga aaa act cag gca acc age ggg act ate cag age atg 24 0 

Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr He Gin Ser Met 
65 70 75 80 

cat gga aaa act cag gca acc age ggg act ate cag age atg cat gga 288 
His Gly Lys Thr Gin Ala Thr Ser Gly Thr He Gin Ser Met His Gly 
85 90 95 

aaa act cag gca acc age ggg act ate cag age atg cat gga aaa att 336 
Lys Thr Gin Ala Thr Ser Gly Thr He Gin Ser Met His Gly Lys He 
100 105 110 



cag gca acc age ggg act ate cag age atg cat get ctg tec etc gag 384 
Gin Ala Thr Ser Gly Thr He Gin Ser Met His Ala Leu Ser Leu Glu 
115 120 125 



28 



ggt ggt gga age tct ggt agt ggc aat ggt cat atg cat gga aaa act 4 32 

Gly Gly Gly Ser Ser Gly Ser Gly Asn Gly His Met His Gly Lys Thr 
130 135 140 

cag gca acc age ggg act ate cag age atg cat gga aaa act cag gca 4 80 

Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys Thr Gin Ala 
145 150 155 160 

acc age ggg act ate cag age atg cat gga aaa act cag gca acc age 528 
Thr Ser Gly Thr lie Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser 
165 170 175 

ggg act ate cag age atg cat gga aaa act cag gca acc age ggg act 576 
Gly Thr lie Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr 
180 185 190 

ate cag age atg cat gga aaa act cag gca acc age ggg act ate cag 624 
lie Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin 
195 200 205 

age atg cat gga aaa act cag gca acc age ggg act ate cag age atg 672 
Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met 
210 215 220 

cat gga aaa att cag gca acc age ggg act ate cag age atg cat get 720 
His Gly Lys lie Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Ala 
225 230 235 240 

ctg tec etc gag ggt ccg taa 741 
Leu Ser Leu Glu Gly Pro 
245 



<210> 16 
<211> 246 
<212> PRT 

<213> Escherichia coli 
<400> 16 

Met Arg Gly Ser His His His His His His Gly Ser Gly Gly Gly Ser 
15 10 15 



Ser Gly Ser Gly Asn Gly His Met His Gly Lys Thr Gin Ala Thr Ser 
20 25 30 



Gly Thr lie Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr 
35 40 45 



lie Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin 
50 55 60 



Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met 
65 70 75 80 



His Gly Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly 



29 



85 90 95 



Lys Thr Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys lie 
100 105 110 



Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Ala Leu Ser Leu Glu 
115 120 125 



Gly Gly Gly Ser Ser Gly Ser Gly Asn Gly His Met His Gly Lys Thr 
130 135 140 



Gin Ala Thr Ser Gly Thr lie Gin Ser Met His Gly Lys Thr Gin Ala 
145 150 155 160 



Thr Ser Gly Thr lie Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser 
165 170 175 



Gly Thr lie Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr 
180 185 190 



lie Gin Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr He Gin 
195 200 205 



Ser Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr He Gin Ser Met 
210 215 220 



His Gly Lys He Gin Ala Thr Ser Gly Thr He Gin Ser Met His Ala 
225 230 235 240 



Leu Ser Leu Glu Gly Pro 
245 



<210> 


17 


<211> 


14 


<212> 


PRT 


<213> 


Artificial sequence 


<220> 




<223> 


Synthetic construct 


<400> 


17 



Met His Gly Lys Thr Gin Ala Thr Ser Gly Thr He Gin Ser 
1 5 10 



<210> 18 

<211> 16 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> Synthetic construct 



<400> 18 
tcgagggtcc gtaata 



<210> 19 

<211> 16 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> Synthetic construct 

<400> 19 
agcttattac ggaccc 



<210> 20 

<211> 24 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> Synthetic construct 
<400> 20 

ctggtagtgg caatggtcat atgc 



<210> 21 

<211> 25 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> Synthetic construct 
<400> 21 

tatgaccatt gccactacca gagct 



<210> 22 

<211> 16 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> Synthetic construct 

<400> 22 
gatccggttc tggtgc 



<210> 23 

<211> 12 

<212> DNA 

<213> Artificial sequence 



31 



<220> 

<223> Synthetic construct 

<400> 23 
gcaccagaac eg 



<210> 24 

<211> 27 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic construct 

<400> 24 

cgcgtggaaa tccaccctgg ttggtca 27 



<210> 25 

<211> 29 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> Synthetic construct 



<400> 25 

gtgtcgtgac caaccagggt ggatttcca 29 



<210> 26 

<211> 27 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> Synthetic construct 



<400> 26 

cgacaccttc accaaagttt cgagctc 27 



<210> 


27 


<211> 


26 


<212> 


DNA 


<213> 


Artificial sequence 


<220> 




<223> 


Syn t he tic c ons t rue t 


<400> 


27 



agcttgagct cgaaactttg gtgaag 26 



<210> 28 

<211> 19 

<212> DNA 

<213> Artificial sequence 



<220> 



<223> Synthetic construct 



<400> 28 

gatccggttc tggtggcca 



<210> 29 

<211> 17 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic construct 

<400> 29 

tatggccacc agaaccg 



<210> 30 

<211> 7 

<212> PRT 

<213> Artificial sequence 
<220> 

<223> Synthetic construct 

<400> 30 



Ser Ser Ser Ser lie Leu Ser 
1 5 



